In the present work, a sensitive method for the quantification of OrganophosphorusPesticides (Malathion and Dimethoate) has been improved. The performance of flame photometric detector (FPD) was evaluated in terms of sensitivity, selectivity and reproducibility. The detector was strongly depending on the absolute and relative flow rates of air and hydrogen gases. The best air-to-fuel ratio for both Malathion and Dimethoate was found to be 0.6 (S mode), the minimum detection limit was found to be 0.0135 mg/l and wide linear dynamic range from 0.04038 to 1212 mg/l.
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1-Introduction
Organophosphorus (OP) pesticides are widely used in agriculture as insecticides due to their high activity, low bioaccumulation and moderately rapid degradation in the environment. The measurements of OP compounds are classically done using chromatographic techniques, [1] [2] [3] [4] [5] [6] . Malathion S-[1, 2-di (ethoxycarbonyl) ethyl] dimethyl phosphorothiolothionate and Dimethoate is (O,O-dimethyl S-methyl-carbamoyl-methyl phosphorodithioate.) Dithiophosphate is a member of a general class of organophosphorus or organophosphate (OP) pesticides, [7, 8, 9, 10] . The FPD detects compounds by burning those compounds in a flame and sensing the increase of light emission from the flame during that combustion process. Therefore, the FPD is a flame optical emission detector comprised of a hydrogen-air flame, an optical window for viewing emissions generated in the flame, an optical filter for spectrally selecting the wavelengths of light detected, a photomultiplier tube for measuring the intensity of light emitted, and an electrometer for measuring the current output of the photomultiplier. The sensitivity and specificity of the FPD are strongly dependent on the absolute and relative flow rates of hydrogen and air. The optimum hydrogen and air flow rates depend on the detailed configuration of the flame burner. For some FPD designs, the flows which are optimum for phosphorus detection are not the same as the flows which are optimum for sulfur detection. Also, the flows which are optimum for one sample compound may not necessarily be optimum for another sample compound, [11] .
2-Experimental
2.1-Reagents and solution
Malathion and Dimethoate were purchased from Nasr Company for intermediate chemicals; purity >95%. Stock standard solutions were prepared by accurately weighing 0.3 g of pure material. Malathion and Dimethoate was dissolved in pesticide-quality benzene and diluted to volume in a 25-mL volumetric flask. If compound purity is certified at 96% or greater, the weight may be used without correction to calculate the concentration of the stock standard. Stock standard solutions were transferred into TFE-fluorocarbon-sealed screw-cap vials, stored at 4°C and protected from light. A set of test samples were Prepared by dilution from stock standard solutions covering a wide range of concentrations. A fixed volume (1µL) of each concentration of the test substance were injected, the height (H) and integrated peak area (A) of the resultant Gaussian or chromatographic peaks were measured. Frequently stock standard solutions were checked for signs of degradation or evaporation.
2.2-Apparatus
Agilent, 7890A gas chromatograph, Autosampler (7693-series) with a split/ Splitless injector system and a flame photometric detection with sulfur filter were used. Ultra pure nitrogen 
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(99.9999%) at 25 psi constant pressure was passed through a molecular sieve trap and an oxygen trap was used as the carrier gas. The injection port was held at 200 0 C and used in the splitless mode. Separation was carried out on a HB-5, 30 m x 0.32 mm capillary column with a 0.25 µm stationary film thickness (Agilent Technologies). Balance: Analytical, capable of accurately weighing to the nearest 0.0001 g. The column temperature was maintained at 60 0 C for 1 min and then programmed at 20 0 C /min to 250 0 C, and held for 5 min. The total analysis time was 15.5 min. The volume of sample injected in splitless mode was 1.00 µL. Absolute and relative flow rate of air and hydrogen used for flame photometric detector were studied from 0.4-1.2 air-to-hydrogen ratio.
3-Results and Discussion
Effect of Air-to-Hydrogen Ratio On Detector Response (FPD-S-mode) With Malathion and Dimethoate
The effect of changing the air-to-hydrogen ratio from 0.4-to-1.2 in detector response has been studied with both malathion and dimethoate. The result of the detector response with malathion and dimethoate are shown in table 3.1 and 3.2 The optimum value for this ratio for malathion and dimethoate as shown in figure 3.1 and 3.2 is 0.6. As shown from the figures, at ratios less than 0.5 the flame seems to have not enough energy to produce the desired optical emissions from S 2 molecular systems and the device give no signal. While at air to hydrogen ratio 0.6 the detector is reach to the maximum response this may be indicate to those regions of an FPD flame which are locally rich in H-atoms optical emissions from the S 2 molecular systems are highly favored and can be detected by FPD-S mode on the other hand at those regions of an FPD flame (larger than 0.6) which are locally rich in O-atoms optical emissions from CH and C 2 light emissions from hydrocarbons molecular systems are highly favored, that cannot be detected by the detector. 
Effect of Total Gas Flow Rate Air + Hydrogen on Detector Response (FPD-S-mode) With Malathion and Dimethoate At Constant Air To Hydrogen Ratio
The effect of changing the total gas flow rate from 48 to 112 ml/min with air-to-H 2 ratio of 0.6 for both malathion and dimethoate on the detector response has been studied. Table 3 .3 and 3.4 show the detector response with different total gas flow rates for malathion and dimethoate. As indicated from the figures and tables, detector response increase as the total gas flow rate increase this may be indicated to the high energy generated from the flame, this energy increased as the total gas flow rate pass through the detector increased. As indicated from the recommendation for GC operating condition, the maximum flow rate of hydrogen 70 ml/min with S mode so we don't operate more hydrogen flow rate for more safety and to avoid explosion. The obtained result from studying these two factors (absolute and relative flow rates) with two materials (malathion and dimethoate) with FPD-S mode indicating that, by judicious gas flow rates (absolute and relative gas flow rate), for sulfur detection, light emanating from the S 2 molecule is generally detected. The important chemical species in hydrogen -air flame are the H, O, and OH flame radicals. These highly reactive species play a major role in decomposing incoming samples and in the subsequent production of the desired optical emissions. Optical emissions from the S 2 molecular systems are highly favored in those regions in FPD flame which are locally rich in H-atoms as shown with ratio 0.6 for both malathion and dimethoate, while CH and C 2 light emissions from hydrocarbons originate mainly from those flame regions which are locally rich in O-atoms as shown in the other ratios of the study. The highest sensitivity and specificity for sulfur and phosphorus detection are achieved only when the FPD flame is operated with hydrogen in excess of that stoichiometric amount required for complete combustion of the oxygen supplied to the flame. The optimum hydrogen and air flow rates depend on the detailed configuration of the flame burner. For some FPD designs, the flows which are optimum for phosphorus detection are not the same as the flows which are optimum for sulfur detection as shown from the present study. Also, the flows which are optimum for one sample compound may not necessarily be optimum for another sample compound such as with malathion and dimethoate [11, 12] .
Linearity of the Detector (FPD-S mode) with Malathion and Dimethoate
The linearity of the detector response to the analytes concentration (malathion and dimethoate) was determined by the injection of 1µl of standards at different concentration. Calibration curves plotted from different concentration were obtained for analytes by regression analysis of peak area versus injection concentration. 
Accuracy and Precision measurement for the analysis of Malathion and Dimethoate by GC-FPD-S mode
The percentage relative standard deviation (RSD) as precision and percentage relative error (Er %) as accuracy of the suggested methods are calculated. As shown in table 3.5 and 3.6 The relative standard deviation (RSD) of the peak areas of the pesticides are 1.569% and 4.988% for malathion and dimethoate, respectively. These values of validation parameters indicated that the analysis using the GC-FPD-S mode method is quite repeatable. The deviation should be in a range similar or better than those obtained in other studies using GC-FPD-S mode (6%) [12] .
Determination of Limit Of Detection (LOD) and Limit Of Quantification (LOQ) for the Detector (FPD-S mode) with Malathion and Dimethoate
LOD and LOQ are established for the methods by the analysis of ultra-pure samples (malathion, dimethoate) with decreasing concentrations until reaching the lowest detectable level. As shown in figures 3.7 and 3.8 these values are 0.0135 and 1.5 mg/l for malathion and dimethoate respectively. On the other hand the lowest determinable level is 0.0404 and 2.9 mg/l for malathion and dimethoate respectively as shown in figure 3.9 and 3.10. The obtained results from the method show good sensitivity for the separation of malathion instead of dimethoate, this may be due to the differences in the chemical and physical properties of the injected organic compounds (malathion and dimethoate) and their interaction with the stationary phase which are the basis of the separation process. The sample components are usually held on the stationary phase so strongly that they are eluted very slowly as the case of dimethoate which has small polarity instead of malathion which is non polar compound [13] .
Conclusion
The study of air-to-fuel ratio in flame photometric detector in the analysis of Malathion and Dimethoate samples showed the validity of Gas Chromatography-Flame Photometric Detector (S-mode) providing excellent separation and peak shape with high sensitivity. The 149 method is precise, reproducible, simple, rapid, has a wide range of linearity and dynamic range over a wide range of analyte concentrations with correlation coefficient (R 2 ) = 0.997 and (R 2 ) = 0.997 and the relative standard deviation (RSD) 1.569% and 4.988% for malathion and dimethoate respectively and uses small volumes of solvents and samples, reducing the risk for human health and the environment. Besides, the results of this study show that the proposed method could be further applicable to determine the residues of different pesticides in environment. 
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